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© Hyposensitization agent. 

© A novel hyposensitization agent was prepared by covaiently attaching a saccharide to a cedar pollen 
allergen having a partial amino acid sequence of Ala-lle-Asn-lle-Phe-Asn- (Seq ID No.l) beginning at its N- 
terminal. The hyposensitization agent, when compared with an intact cedar pollen allergen, extremely acceler- 
ates the production of immunoglobulin G and M antibodies which are specific to intact cedar pollen allergen, but 
extremely reduces the production of immunoglobulin E antibody which is specific to the allergen. Thus, the 
hyposensitization agent is administrable to cedar potlinosis patients with no anaphylaxis and allergy, and cuts 
hyposensitization period to about 1-3 to 1:200. 
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HYPOSENSITIZATION AGENT 



The present invention relates to a hyposensitization agent. More particularly, the present invention 

relates to a hyposensitization agent comprising a saccharide covalently attached to a cedar pollen allergen 

having a partial amino acid sequence of Ala-lle-Asn-lle-Phe-Asn- beginning at its N-terminal. 
The following abbreviations are used in the specification: 
5 Ala: alanine residue 

Arg: arginine residue 

Asn: asparagine residue 

Asp: aspartic acid residue 

Gin: glutamine residue 
w Glu: glutamic acid residue 

Gly: glycine residue 

He: isoleucine residue 

Lys: lysine residue 

Met: methionine residue 
75 Phe: phenylalanine residue 

Pro: proline residue 

Ser: serine residue 

Trp: tryptophane residue 

Tyr: tyrosine residue 
20 Val: valine residue 

Each amino acid residue is L-configuration. 

Cedar pollinosis is an allergic disease caused by a cedar pollen scattered from blooming cedars. 
Recently, the number of cedar pollinosis patients is gradually increasing in Japan with the increment of 

areas under cedar afforestation. Although cedar pollinosis seasonally occurs, it is not discardable in view 
25 of the public health. 

In conventional therapy, for example, steroid hormone or disodium cromoglycate is administered. Such 
therapy is a symptomatic treatment which temporally relieves a symptom of a patient. 

While administration of intact cedar pollen allergen responsible for cedar pollinosis has been attempted 
to effect hyposensitization in order to completely cure cedar pollinosis. 
30 Such hyposensitization, however, has the drawbacks that it has a fear of eliciting anaphylaxis from the 
cedar pollen allergen used, and that treatment using the cedar pollen allergen should be continued for a 
long time. i.e. about 3 years, because a small amount of the cedar pollen allergen is repeatedly 
administered to a cedar pollinosis patient in order to avoid such anaphylaxis. 

Furthermore, cedar pollen allergen should be carefully handled because it is readily adsorbed on 
35 vessels such as glassware and metalware, and, in hyposensitization, this renders the administration of a 
prescribed amount of cedar pollen allergen very difficult. 

The present inventors studied a modification of cedar pollen allergen in order to obtain a novel 
hyposensitization agent which can be used in the prevention and treatment of cedar pollinosis, and applied 
an application of a hyposensitization agent comprising a saccharide covalently attached to a cedar pollen 
40 allergen to the Japanese Patent Office. The application has been laid-open under the Japanese Patent Laid- 
Open No.1 56,926/89. 

It was revealed that, however, the hyposensitization agent disclosed in the Japanese Patent Laid-Open 
No.i 56,926/89 could relieve the symptom of most pollinosis patients, but could not hyposensitize some 
pollinosis patients. 

45 As a result, the present inventors studied a cedar pollen allergen per se which was present in a cedar 
pollen and screened a novel cedar pollen allergen in order to establish a hyposensitization agent comprising 
a cedar pollen allergen covalently attached to a saccharide. 

The invention will now be described further by way of example only. 

The present inventors found a novel cedar pollen allergen, more particularly, we found the following 
so findings (i) to (iii) t and accomplished the present invention: 

(i) A small amount of novel cedar pollen allergen comprising a partial amino acid sequence of Ala-lle- 
Asn-lle-Phe-Asn- (Seq ID No.1) beginning at its N-terminal is present in a cedar pollen; 

(ii) The novel allergen is present in the cedar pollen in an amount of about 1/50-1/5 of the cedar pollen 
allergen having a partial amino acid sequence of Asp-Asn-Pro-lle-Asp-Ser-(Seq ID No.2) beginning at its 
N-terminal as disclosed in the Japanese Patent Laid-Open No.1 56,926*89: and 
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(ii;»A hyposensitization agent comprising the ' novel cedar pollen aiiergen covaiently attached to a 
saccharide attains an object of the present invention. 

The cedar polien allergen as referred to in the present invention includes those prepared from pollens 
of Japanese cedars ( Cryptomeria japonica ) such as "Omote Sugi (original type of Japanese cedar)" and 
"lira Sugi (subspecies of Japanese cedar)", preferably, those having a partial amino acid sequence of Ala- 
lle-Asn-Ile-Phe-Asn-(Seq ID No.1), more particularly, Ala-lle-Asn-lle-Phe-Asn-Val-Glu-Lys-Tyr- (Seq ID No.3) 
beginning at its N-terminel. 

The saccharides freely usable in the present invention include homogiycans, heteroglycans and 
conjugated polysaccharides, for example, starch, amylose, dextran, polysucrose, pullulan, elsinan, curdlan, 
gum arabic, gum tragacanth, guar gum, xanthan gum, carrageenan, pectin, cellulose, glucomannan, 
chitosan and lipopolysaccharide, and their derivatives and partial hydrolysates, having an average molecular 
weight usually in the range of 500-10.000.000, preferably, in the range of 10.000-1.000,000. 

A hyposensitization agent comprising a cedar pollen allergen covaiently attached to a water-soluble 
non-ionic glycan, mainly composed of repeating maltotriose units, such as pullulan, elsinan and their partial 
hydrolysates prevents an anaphylaxis which may be induced by intact cedar pollen allergen, as well as 
facilitating the preparation of a more effective hyposensitization agent for cedar pollinosis. 

Conjugated polysaccharides derived from microorganisms such as those of the genera Escherichia , 
Salmonella and Serratia , and partial hydrolyzates of such polysaccharides can be favorably used as a 
percutaneous or permucosal hyposensitization agent because the conjugate of a cedar pollen allergen and 
the polysaccharides or their partial hydrolysates easily binds to a tissue such as a mucous membrane. 

Any procedure can be employed in the present invention as long as it forms a covalent bonding 
between a cedar pollen allergen and a saccharide. For example, diazo coupling-, peptide-, alkylation-, 
cross-linking-, amide coupling-, periodate oxidation- and disulfide-coupling-methods can be employed. 

In the diazo coupling method, a cedar pollen allergen is allowed to react with an activated saccharide 
obtained by introducing an aromatic amino group, for example, p-aminobenzyl-, p-aminobezoyl-, m- 
aminobenzyh m-aminobezoyl-, m-aminoanisole-, m-aminobenzyloxy methyl-, 3-(p-aminophenoxy)-2- 
hydroxy-propionyl- and 3-(p-amino-m-methyl anilino)-5-chlorotriazinyl-groups into a saccharide in conven- 
tional manner. 

In the peptide method, a cedar pollen allergen is allowed to react with an activated saccharide, such as 
sugar carbonate and cyanogen bromide-activated saccharide, which is a derivative of a saccharide bearing 
a carboxyl group obtained by allowing it to react with azide, acid chloride, carbodiimide or isocyanate. 

In the alkylation method, a cedar pollen allergen is allowed to react with an alkyl halide derivative of a 
saccharide which has been introduced with a group, for example, chloroacetyl-, bromoacetyl-, iodoacetyl- 
and triazinyl-halide-groups. 

In the cross-linking method, a cedar pollen allergen is allowed to react with a saccharide together with a 
poly functional reagent, for example, glutaraldehyde, glyoxal, succinaldehyde, hexamethylene diisocyanate, 
toluene-2,4-diisocyanate, bis-azobenzidine and KN'-ethylene-bis-maleimide. 

In the amide coupling method, a cedar pollen allergen is allowed to react with an activated saccharide 
which is obtained by reacting a saccharide having an amino group with a haloacyl halide, for example, 
bromoacetyl bromide, chlorobutyryl chloride, fluoropropionyl fluoride and iodevaleryl iodide. 

The weight ratio of the cedar pollen allergen to the saccharide, both used in the covalent attachment, is 
usually in the range of 1:0.001-1:1,000, preferably, in the range of 1:0.01-1:100. 

Any reaction condition can be employed as long as the formation of a cedar pollen altergen-saccharide 
conjugate substantially does not reduce the producibilities of immunoglobulin G and M antibodies which are 
specific to intact cedar pollen allergen, but extremely reduces the producibility of immunoglobulin E 
antibody which is responsible for anaphylaxis and allergy: usually, at a temperature of about 0-100* C and a 
pH of about 3-12 for about 0.1-50 hours. 

The cedar pollen allergen-saccharide conjugate thus obtained is usually separated and purified by 
conventional method, for example, filtration, washing, centrifugation, salting-out, dialysis, adsorption and 
desorption using ion exchange, gel filtration, ion exchange chromatography, affinity chromatography and 
electrophoresis into a solution or syrup. If necessary, the resultant can be dried into powder. Thus, a 
hyposensitization agent of cedar pollinosis is obtainable. 

The hyposensitization agent can be advantageously used intact or, if necessary, in combination with a 
stabilizer, antiseptic, adjuvant and filler as an agent for the prevention and treatment of cedar pollinosis. 

In comparison with conventional cedar pollen allergen, the hyposensitization agent prepared in this way 
much more enhances the producibilities of immunoglobulin G and M antibodies which are specific to intact 
cedar pollen allergen, but extremely reduces the producibility of immunoglobulin E antibody which is 
specific to the allergen and responsible for anaphylaxis and allergy. Administration of the hyposensitization 
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agent ;o a cecar pollinosis patient elicits the minimum level of immunoglobulin E antibody which is specific 

\o the slleroen. 

In comparison with intact cedar pollen allergen, the hyposensitization agent according to the present 
invention has the following advantages that it is scarcely lost because it does not adsorb on vessels such as 
glassware: that it is excellently stable; that it is administrate with no anaphylaxis: and that it cuts 
hyposensitization period to about 1/3 to 1'200. 

The hyposensitization agent according to the present invention, is usually prepared into an injection, for 
example lyophilized injection or liquid injection, and then administered intradermal^, subcutaneously, 
intramuscularly or intraperitoneal^ to a cedar poliosis patient at a dose in the range of about 0.01-100.000 
ng/shot'adult about 1-2 times week over a period of about 1-12 months to attain a prescribed hyposen- 
sitization. . 

Furthermore, the hyposensitization agent according to the present invention can be prepared into the 
form of for example, percutaneous or permucosal preparations such as troch, collyrium, intranasal nebula, 
cataplasm, cream or lotion, and the dose and administration frequency can be favorably chosen in order to 
advantageously attain the object of hyposensitization. 

In the local administration method, since the hyposensitization agent according to the present invention 
also inhibits the binding between a cedar pollen allergen and immunoglobulin E which has been binding to 
a tissue of a cedar pollinosis patient, the agent exerts an immediate effect on its administered local tissue 
and instantly relieves the pain of the patient. 

Furthermore, the present hyposensitization agent can be advantageously used as an agent for the 
prevention and treatment of cedar pollinosis. as well as "Hinoki" ( Cupressus ) pollinosis. 

In addition, the present hyposensitization agent can be advantageously used in combination with the 
hyposensitization agent as disclosed in the Japanese Patent Laid-Open No.1 56.926/89 in order to w.den the 
applicability of the present hyposensitization agent to many types of pollinosis patients. 

The following experiments will explain the present invention in more details 



Experiment 1-1 



Preparation of cedar pollen allergen 

A cedar pollen collected from "Omote Sugi" grown in Chiba. Japan, was added with about 15-folds by 
weight of 0.125 M aqueous sodium hydrogencarbonate solution (pH 8.0). The mixture was subjected to one 
hour extraction at 4' C under gentle stirring conditions, followed by centrifugal separation. The residue was 
further subjected to extraction and centrifugal separation similarly as above. The resultant supernatants 
were pooled and salted out by the addition of ammonium sulphate to give 80% saturation, and the resultant 
precipitate was dialyzed and filtered. The filtrate was chromatographed on a column of DEAE-Sephadexe®, 
commercialized by Pharmacia LKB Biotechnology AB. Uppsala. Sweden. The unadsorbed fraction was 
collected, chromatographed on a column of CM-Sephadexe®. commercialized by Pharmacia LKB Bio- 
technology AB. Uppsala, Sweden, and eluted with phosphate buffered saline {pH 7.0). Then, the resultant 
solution was chromatographed on a column of Mono S®. commercialized by Pharmacia LKB Biotechnology 
AB, Uppsala, Sweden, and eluted with Tris-HCI buffer (pH 7.0) to separate a solution containing a purified 
cedar pollen allergen which exhibits a high affinity to both immunoglobulin E antibody of a cedar pollinosis 
patient and anti cedar pollen allergen mouse monoclonal antibody in the yield of about 0.001% against the 
material cedar pollen based on dry solid. 

In the isolation and elution from Mono S® column according to the present preparation, the cedar pollen 
allergen disclosed in the Japanese Patent Laid-Open No. 156,926/89 was eluted from the column at a 
concentration of about 0.25 M sodium chloride, while the cedar pollen allergen according to the present 
invention was eluted from the column at a concentration of about 0.40 M sodium chloride in the yield of 
about 1/20 of the allergen as disclosed in the Japanese Patent Laid-Open No. 156.926/89. 

The cedar pollen allergen according the present invention exhibited a molecular weight of about 
40,00015,000 on SDS-polyacrylamide gel electrophoresis (SDS-PAGE), and an isoelectric point of about 

9.5. .. 

The cedar pollen allergen was degraded by a gas-phase protein sequencer and identified by a high- 
performance liquid chromatography as described in The Journal of Biological Chemistry , Vol.256, pp.7990- 
7997 (1981), followed by determining a partial amino acid sequence of the allergen. As a result, it was 
found that the cedar pollen allergen had a partial amino acid sequence of alanine-isoleucine-asparag.ne- 
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ID No.3) in the specification. 



5 



Experiment 



J0 Preparation of cedar pollen allerger^^ 

"^7 un ; ed raters o. 2 w, 

added with 2 ml of 17 w.V % cyanunc chlond , ,n aortone &% ^ aqu 

5' C or lower in ice-chilled water, adjusted to ph 7 0 i by t ^ ^ reaction mixture 

!5 solution, and allowed to react tor 2 hours * ^ hus, an activated-pu.lulan solution was 

was dialed overnight against 4 C water while return the P 4Q m| q( g solu , on contain , n g 

obtained. Thirty milliliters of the act.vjled-pu.Man so u , wa. a ^ ^ The 

about 1 mgm. of a purified cedar pollen al.e gen obt.ned by X ^ ^ ^ , Th 

was allowed to stand first at pH 7.0 an £37 Cto 5 nou hQurs ^ ^ di£lyzed agamst 

20 r?ST - " - SSSa « a co'umn °f CM-Sephadex*. The unadsorbed 

ZZ Z —entered to obtain alle rgen protein. Unlike intact cedar 

pol ,:^r r .^ar^ - - - — ,ost by ,ts 

25 adsorption on glassware and metalware. 



Experiment I-3 

30 . 
Administration test on animal 



35 



Experiment 1-3-1 
Test on prophylactic activity 
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50 



( .. nMth p alleroen 1 ug of an allergen-pullulan conjugate 

One fifth ml of physiological t0 3 Qr ° UP °' ^ B f , 

obtained by the method in Experiment I-2 was intraperitoneal y ek after the intraperitoneal 

emale mice (10 to 12 week-old) once a ^ "^J™ d o ,3 ^ ^ ^ 

administration. 0.2 ml of physiological ^^Se as'he adjuvant was administered to each mouse 
method in Experiment 1-1. and 4 mg alum.num hydrox.de as 

in the same manner as described in the above |len a „ er gen. were 

The amounts of immunoglobulin G, M and E ^ e ( ^ f ^ C ^ medlate ,y before the intraperitoneal 
determined with a blood sample which ^^^^r^. and with another blood 

ssrss - — at — tion 01 lhe 

^control, m place of the allergen-pulMa n ^^^Z^les^^ 
allergen prepared by the method .n Experiment 1-1 and 40 ug 

used in Experiment I-2 was administered to each ™ use w Pva | ua ted by the antibody titers determined by 
The levels of immunoglobulin G and M ant^od. w^ '^EX , Vol . 92 . pp , 41 3-l424 (1982. 
,he enzyme immunoassay (EIA) described .n The Journal or deterrnin ed by the pass,ve 

and he level of immunoglobulin E antibody ™«^*J£ B ^ Pk x ... pp.813-820 (1969). The 
cutaneous anaphylaxis (PCA) reaction deacnbed m Ue Soence , 
results were as shown in Table 1 . * 
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Exper iment t-3-2 
?0 Tpct nn therapeutic activity 
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25 



Test on therapeuui ^ method in 

""oTe^^P^ysiological saline < :ontaining 1 ^^^^X^^^i^ • 8«£ 
-« a «t i 1 and 4 ma aluminum hydroxide as the «ajuvani Two-weeks after the 

IZZ b'c , e le .0 ,0 12 «*«*) <«. *ZZZ£££°«*» ' " 9 01 " 8 " e,9en ' 

cedar polL allergen and aluminum hydroxide to the m,ce. a ^ sample coilec ted 

^ Th'e ,eve.s oHmmunoglobulin G. M and ^^^J^SU- ad m,nistration of the cedar po en 
from mice immediately before and °™-" e * k f* ^2 ch had been collected from mice one-week «fte 
LLgen-P^an conjugate administration o, the mixture of cedar 

the induction of immunoglobulin E antibody oy 

pollen allergen and aluminum hydroxide^ . ^ sim , arly as ,„ Expenment 1-3-1 

As control, a mixture of cedar pollen allergen anc .pu Jn Tab)e 2 

p,ace of the cedar pollen a.lergen-pul.u.an conjugate. The results 
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As descnbed hereinbefore * cedar o»en „ ^ ^ ^ wmM ol ced3r 
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Experiment 11-1 
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Preparation of cedar poHen ajergen^^ conjugate 

. • nn m ma of lipopolysaccharide derived from a 

One ml of 10 mM calcium phosphate solution co« « ■ mg ° P P and the 

in 1 ml of phosphate buffer (pH 9.5), ana uw 

reacr^d "the reaction ^^P^SX^^ ^ ***** ^ ^ 
fractions containing a cedar pollen j ccharide conjugate, 

membrane-filtered to obta.n a cedar P^**^ * e P J dar pollen allergen prote.n. 

The yield of the product was about 40 - ™ * ^6\eab\e because it is excellently stable and 

Unlike intact cedar pollen allergen, the product is eas..y 
scarcely lost by its adsorption on glassware. 
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Exp eriment H-2 

Administration test on animals 
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Administration tesi w ^ „~-hpnrie 
™L obtained b, the method in Experrment 11-1 »" orell » ^ fle ^ 

as shown in table 3. 
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Table 3 



Immunoglobuiin 


A 


G 


E 


Note 


Hyposensitization agent 


Cedar pollen allergen-fipopolysaccharide conjugate 


260 


62 


0 


Present invention 


Mixture of cedar pollen allergen and lipopolysacchande 


5 


17 


17 


Control 


Annotation: Each value is an average of immunoglobulin antibody titers of immunoglobulin 
antibodies produced in a group of 6 mice. 



As evident from the results in Table 3, unlike a mixture of intact cedar pollen allergen end lipopolysac- 
> 5 charide. the present cedar pollen allergen-lipopolysaccharide conjugate is favorably used as the hyposen- 
sitization agent for the prevention and treatment of cedar pollinosis. 

Furthermore, the hyposensitization agent has the following feature: A physiological saline containing the 
above cedar pollen allergen-lipopolysaccharide conjugate was sprayed into mouths and nasal cavities of 
mice which had been presensitized by the administration of a mixture of intact cedar pollen allergen and 
20 aluminum hydroxide to form immunoglobulin E antibody. Thirty-minutes after the spraying, the mice were 
further sprayed with a cedar pollen allergen to observe no allergic reaction which should be developed in 
the mice. 

In general, since a cedar pollen allergen-conjugated polysaccharide conjugate such as a cedar pollen 
allergen-lipopolysaccharide conjugate has a higher binding ability to a mucous membrane and stays longer 
25 on a local tissue than a cedar pollen allergen-homoglycan conjugate such as a cedar pollen allergen- 
pullulan conjugate, the cedar pollen allergen-conjugated polysaccharide conjugate is highly absorptive into a 
mucous membrane, and exerts a superior hyposensitization effect as a hyposensitization agent in the form 
of oral, percutaneous or permucosal agent. 

Examples of the present invention will be described hereinafter. 



30 



Example 1 



35 Example 1(1) 



*o 



Preparation of cedar pollen allergen 

A cedar pollen collected from "lira Sugi" grown in Akita. Japan, was prepared into a purified cedar 
pollen allergen in solution by the method in Experiment 1-1 in the yield of about 0.001% against the weight 
of the material cedar pollen based on dry solid. The purified cedar pollen allergen had a molecular weight 
of about 40,0002:5.000 on SDS-polyacrylamide gel electrophoresis, and an isoelectric point of about 9.5. 

After detection of a partial amino acid sequence of the cedar pollen allergen in accordance with the 
method in Experiment 1-1, the partial amino acid sequence consisting of 10-amino acid residues beginning 
at its N-terminal was identical with that of the allergen prepared from "Omote Sugi" described in 
Experiment 1-1. 



50 Example 1(2) 



55 



Hyposensitization agent 

Five grams of pullulan having an average molecular weight of about 140,000 was dissolved in 400 ml of 
water, and the resultan't solution was adjusted to pH 10.7 by the addition of 1 N sodium hydroxide. The 
solution was then allowed to react with 3 g cyanogen bromide for 1 hour while gradually adding it to the 
solution and retaining the pH. The reaction mixture was adjusted to pH 5.0 by the add.t.on of 1 
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10 



,„„c*ic «*. and *** aoains, «*, - ««• - <* *» *> 

me.hod in Example ,(,). and .ne mixture was allowed lore* a. amtoe „ p ^ ^ 

compie.ion ol the reaction, .ha reaction nvxture « a poured w,,h «^ 1 J UM „ separale0 - ,„ remove 

The yield was about 70% against the cedar pollen . lergen^ protein. P nQ an2pnylaxis . 

scarcely lost by its adsorption on glassware and metalware. 
Example 2 

"~^; w0 grams ot a pullulan partial hydrolysate hav,g an average ^r^eig^bout = 
was dissolv ed in 110 ml of dimethylformam.de wh, Hieaun g- The m ch , oride while 

temperature, and poured with 10 ml of pynd.ne, anc I addec Iwrtn ^ 9 ^ ^ ^ 2 . 

stirring, followed by standing at ambient tempera urejc ' " ^ ^ ^ ^ jn djmethyl{0 , 

volumes of n-propyl alcohol to obta.n a prea P ,tat wh£ w« then a were ^ ^ 

mamide. The above precipitation was repeated 3-t.mes. anc line e w iq ^ at 

dissolved in 100 m. of 5 w/v % sodium hydrosu. ite ^^^ZZm, of 2-vo.umes of n- 

; 80' C for 30 minutes, decolored with activated charcoal and I preap, a ed by the ^ ^ 

propyl alcohol. The resultant precipitate was d.ssolved ,n water * a ^ ° vern J a ^ t 0 .1 N while stirring. 
2" C or .ower. and added with hydrochloric acid to give a * ^ , w/v a „ 0 wed to 

Then, the resultant mixture was added with sodium ^ to g.ve a ^mrat,on . ^ ^ 
react for 30 minutes, and dialyzed against d.stHled water at 2 C or lower 

j pullulan partial hydrolysate. . 0 | ution containing a cedar pollen 

To the activated pullulan partial hydrolysate was added 20 ml of a so u ^ pH 

>.o scarcely lost by its adsorption on glassware and metalware. 
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Example 3 

"^rams of e.sinan, average molecu.ar ^tT^ t 9- 

water while heating. The resultant was cooled to ^ntaent tempe ^ ^ ^ ^ ^ ^ 
amethylenediamine. The mixture solution was adji tf ted tc - V ogen bromjde while 

solution, allowed to stand at 20 C or lower ,n ,ce-ch,led water, ana aa y ^ stirring 

retaining the temperature and * J. The t ~ '^^ a f^ ^ 4« C disti.led water for one 
and retaining the temperature and pH. The reaction mixi 

hour to obtain an activated-elsinan solution. g| ut araldehyde and 60 ml of a solution 

The activated-elsinan solution was ^\l%\^°^ ed by ? Ue me thod in Experiment M . and the 
containing a cedar pollen allergen from "Omote Sugi obtanec bjM ^ ^. Q ^ ^ 

mixture was added with 10- ml of 1 M acetate buffer (pH 5.0 to ^effect . i e P g ^ 1 ^ ^ ^ 
hours while stirring. To the reaction mixture was add d glycine o gi e a ^ Jhe 

resultant was allowed to stand at ambient .Jdar pollen a„ergen-e,sinan conjugate 
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h so'ic hypcsensitira-ion aoent containing the cedar pollen eliergen-elsinan coniugale. 

The yield of the product was about 50% against the cedar pollen allergen protein. 

Similarly as the product in Example 1. the product is easily handleabie and usable in the prevention and 
treatment of cedar pollinosis. 



Example 4 

Two hundred milliliters of 1 w/v % carboxymethyl cellulose aqueous solution, average molecular weight 

>o of about 20,000, was added with 2 g of l-ethyl-3-(3-dimethylamino-propyl)-carbodiimide-methiodide. and 
the mixture solution was adjusted to pH 4.0 by the addition of 1 N hydrochloric acid and allowed to react at 
ambient temperature for 2 hours while stirring and retaining the pH. The reaction mixture was dialyzed 
overnight against distilled water to obtain an activated-carboxymethyl-cellulose solution. 

The activated-carboxymethyl-celtulose solution was added with 50 ml of a solution containing a cedar 

75 pollen allergen from "Ura Sugi" obtained by the method in Example 1(1), and the activated carboxymethyl 
cellulose and the cedar pollen allergen were allowed to effect the coupling reaction at ambient temperature 
overnight while stirring and retaining the pH at 4.5. Then, the resultant conjugate was purified similarly as in 
Example 3, and bottled into ampules to obtain a liquid hyposensitization agent containing the cedar pollen 
allergen-carboxymethyl cellulose conjugate. 

20 The yield of the product was about 30% against the cedar pollen allergen protein. 

Although the product is slightly lower in producibilities of immunoglobulin G and M antibodies, which 
are specific to intact cedar pollen allergen, than a cedar pollen allergen-pullulan conjugate and a cedar 
pollen allergen-elsinan conjugate, the handleability of the product is satisfiable because it does not produce 
immunoglobulin E antibody which is specific to the allergen, and because it is usable as a hyposensitization 

25 agent for the prevention and treatment of cedar pollinosis. 



Example 5 

30 One hundred mg of a lipopolysaccharide derived from a microorganism of the genus Salmonera was 
added with 25 ml of 50% saturation of sodium acetate kept at about 4 # C, and the mixture was adjusted to 
pH 9.0 by the addition of 0.5 N sodium hydroxide, and gradually added with a mixture (pH about 8.5) 
containing 20 ul of bromoacetyl bromide and 1 ml of anhydrous dioxane. The resultant mixture was then 
adjusted to pH about 4.5 by the addition of 6 N hydrochloric acid, and dialyzed against 4*C water for 5 
35 days to prepare an activated-lipopolysaccharide solution. 

To the activated-lipopolysaccharide solution was added 40 ml of a solution containing a cedar pollen 
allergen derived from "Ura Sugi" grown in Akita prepared by the method in Example 1(1), and the mixture 
was allowed to react at 25* C for 2 days while stirring and keeping the pH at 4.5. After completion of the 
reaction, the reaction mixture was purified similarly as in Example 3, and bottled into ampules to obtain a 
40 liquid hyposensitization agent containing a cedar pollen allergen-lipopolysaccharide conjugate. 
The yield of the product was about 35% against the cedar pollen allergen protein. 
The product is easily handleabie and favorably used as an agent for the prevention and treatment of 
cedar pollinosis. 

Furthermore, since the product using a lipopolysaccharide as the saccharide, advantageously binds to a 
45 mucous membrane and stays on a local tissue for a relatively long period of time, the product is highly 
absorptive into a mucous membrane, and exerts a strong hyposensitization effect as a percutaneous or 
permucosal hyposensitization agent in the form of an oral or intranasal agent. 

As evident from the above, the novel cedar pollen allergen according to the present invention, more 
particularly, the hyposensitization agent comprising a saccharide covalently attached to a cedar pollen 
so allergen having a partial amino acid sequence of Ala-lle-Asn-lle-Phe-Asn- (Seq ID No.1) beginning at its N- 
terminal is administrable to a cedar pollinosis patient with no anaphylaxis, and cuts hyposensitization period 
to about 1/3 to 1/200. The above reason is that the hyposensitization agent, when compared with an intact 
cedar pollen allergen, extremely accelerates the production of immunoglobulin G and M antibodies which 
are specific to intact cedar pollen allergen, but extremely reduces the production of immunoglobulin E 
55 antibody which is specific to the allergen. 

Furthermore, the present hyposensitization agent can be advantageously used as a local administration 
agent such as a percutaneous or permucosal agent because the present hyposensitization agent instantly 
relieves the pain of the patient, and inhibits the antigen and antibody reaction occurring between a cedar 
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poller allergen and immunoglobulin E which has been binding to a tissue of a cedar pollinosis patient. 

In addition, the present hyposensitization agent" has a great significance in the field because it is 
scarcely lost by its adsorption on vessels such as glassware and metalware, and because its stability and 
handleabiiity are both satisfiable as compared with intact cedar pollen allergen, 
5 While there has been described what is at present considered to be the preferred embodiments of the 
invention, it will be understood that various modifications may be made therein, and it is intended to cover 
in the appended claims all such modifications as fall within the true spirit and scope of the invention. 



w Claims 

1. A conjugate, which comprises a saccharide covalently attached to a cedar pollen allergen having a partial 
amino acid sequence of Ala-lle-Asn-lle-Phe-Asn- (Seq ID No.1) beginning at its N-tetminal. 

2. The conjugate as claimed in claim 1, wherein said cedar pollen allergen has a partial amino acid 
75 sequence of Ala-He-Asn-lle-Phe-Asn-Val-Glu-Lys-Tyr- (Seq ID No.3) beginning at its N-terminal. 

3. The conjugate as claimed in claim 1 or claim 2, wherein said cedar pollen allergen has been prepared 
from a pollen of Japanese cedar ( Cryptomeria japonica ). 

4. The conjugate as claimed in any one of claims 1 to ,3, wherein the molecular weight of said cedar pollen 
allergen is about 40,000i5,000 on SDS-polyacrylamide gel electrophoresis. 

20 5. The conjugate as claimed in any one of the preceding claims, wherein the isoelectric point of said cedar 
pollen allergen is about 9.5. 

6. The conjugate as claimed in any one of the preceding claims, wherein the weight ratio of said cedar 
pollen allergen to said saccharide is in the range of 1:0.001-1:1,000. 

7. The conjugate as claimed in any one of the preceding claims, wherein said saccharide is a glycan mainly 
25 composed of repeating maltotriose units. 

8. The conjugate as claimed in claim 7, wherein said glycan is pullutan, elsinan or their partial hydrolysate. 

9. The conjugate as claimed in any one of the preceding claims, wherein the molecular weight of said 
saccharide is in the range of 500-10.000,000. 

10. The conjugate as claimed in any one of the preceding claims, wherein said saccharide is a 
30 lipopolysaccharide or its partial hydrolysate. 

11. The conjugate as claimed in claim 10, wherein said lipopolysaccharide is derived from a microorganism 
of the genus Escherichia, Salmonella or Serratia . 

12. A hyposensitization agent, which comprises a conjugate as claimed in any one of the preceding claims 
as an effective component, and a pharmaceutically acceptable carrier. 

35 13. The agent as claimed in claim 12, wherein said agent is for the treatment of cedar pollinosis. 

14. The agent as claimed in claim 12, wherein said agent is for the prevention of cedar pollinosis. 

15. The agent as claimed in claim 12, wherein said agent is in the form of troch t collyrium, intranasal 
nebula, cataplasm, cream or lotion. 

16. The agent as claimed in any one of claims 12 to 15, wherein said agent is used at a dose of 0.01- 
40 100,000 ng/shot/adult. 

17. The agent as claimed in any one of claims 12 to 16, wherein said pharmaceutically acceptable carrier is 
a member selected from the group consisting of stabilizer, antiseptic, adjuvant and filler. 
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